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Simulation of Circulating Fluidized Bed
（CFB） Boiler oxygen-enriched combustion 
Abstract 
 
 The circulating fluidized bed (CFB) boiler is the clean energy-saving device that 
the countries promote widely. It’s not only retains the advantages of the CFB boiler, 
but also plays oxygen-enriched combustion technology advantages when it introduces 
oxygen-enriched combustion technology into the CFB boiler. The CFB boiler is a 
complex system with multi-parameter, nonlinear, time-varying and multivariate 
tightly coupled. It becomes more complex for the CFB boiler under oxygen-enriched 
condition combustion. Therefore, it is significance that establishes a CFB boiler 
oxygen-enriched combustion simulation platform to research and analysis the CFB 
dynamic characteristics, to provide a theoretical basis for the oxygen-enriched 
combustion apply on CFB boiler specifically. 
For these reasons, this paper built a CFB boiler platform to describe the CFB 
boiler oxygen-enriched combustion. The platform was consists of the XD-APC 
simulation platform of combustion system and steam-water system. 
Firstly, the paper created a simulation platform of combustion system. The 
platform was done completely on the XD-APC software configuration by the 
combustion system mathematical model. The mathematical model was consists of 
coke particle combustion model and combustion system dynamic model.  
Secondly, the paper established a simulation platform of steam-water system. The 
platform was made completely on the XD-APC software configuration by the 
mathematical model of boiler steam-water system. The mathematical model contained 
with drum pressure model, drum level model and super-heater model.  
















simulation platform of boiler steam-water system by the heat exchanger system. The 
overall system simulation platform of the CFB boiler was successfully developed. 
Combined with field data of a 220t h-1 CFB boiler, verified the reliability of the 
simulation platform, the results show that the simulation platform has a certain degree 
of error, but in the reliable range. In order to verify the accuracy of the simulation 
platform, the input variables step simulation was done. Simulation results are more 
consistent with the actual industrial process. It proves the accuracy of the platform 
indeed. 
Finally, we researched the CFB boiler combustion characteristics (including 
simulation of oxygen content, material quality and carbon residue, furnace 
temperature, and coal combustion efficiency) under oxygen-enriched atmosphere on 
the simulation platform. The results show that the furnace oxygen concentration can 
be increased, and the amount of material are reduced, and the amount of carbon 
residue accumulation are reduced, and the furnace temperature and coal combustion 
efficiency are raised when combustion under oxygen-enriched atmosphere in the CFB 
boiler. It’s more economical for the CFB boiler under oxy-enriched atmosphere 
combustion when the oxygen content between 21% and 30% to the wind. 
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